A 54-year-old Chinese man with episodic bronchial asthma since 25 years of age was treated for pulmonary tuberculosis in 1976 because of left upper lobe lesions on chest radiograph. In 1981 he presented with an extradural mass compressing the thoracic spinal cord, thought to be tuberculosis but which on biopsy was found to be aspergillosis. Sputum culture, type one skin-prick reactivity and serum precipitating antibodies were positive for Aspergillus. Amphotericin B intravenously, then ketoconazole orally did not substantially improve his clinical course. He died about four months postlaminectomy.
Introduction
Aspergillus is an ubiquitous saprophytic fungus. Few species are pathogenetic to humans. The infection usually involves the lungs, skin, external ears, paranasal sinuses, orbits and occasionally the bones and meninges. The central nervous system becomes infected either by haematogenous spread from the lungs or gastrointestinal tract (Young et al., 1970) or by direct invasion from the paranasal sinuses or orbit (Warder, Chikes and Hudson, 1975; Mukoyama, Gimple and Poser, 1969) . Central nervous system or systemic aspergillosis almost always occurs on a background of underlying neoplastic disease, collagen-vascular disease or iatrogenic immunosuppression. Epidural abscess as a manifestation of aspergillosis is rare. Ingwer, McLeish and Tight (1978) reported such a case in a renal transplant recipient; we report such a presentation in a patient with obstructive airway disease not receiving corticosteroids.
Case report
In Therapy with amphotericin B was poorly tolerated and only 231 mg were given intravenously in addition to the antituberculous therapy. He developed severe reversible liver and renal impairment. The neurologic deficits did not improve. When he recovered from the toxicity of amphotericin, he was started on oral ketoconazole 200 mg daily (on the 63rd postoperative day) but he died after a further 56 days (total dose of ketoconazole was 1120 mg) of respiratory failure due to his chronic lung disease and the complicating paraplegia.
Discussion
Central nervous system involvement may occur in patients with disseminated aspergillosis but epidural abscess is very rare (Shaw and Warthen, 1936; Wybel, 1952; Hughes, 1965; Seres, Ono and Benner, 1972; Ingwer et al., 1978) . Such patients are usually immunocompromised. The immunosuppressed renal transplant recipient with epidural Aspergillus fumigatus abscess reported by Ingwer and his colleagues was exposed to three factors that increased the risk of developing fungal infections. These were treatment with immunosuppressive agents, broad-spectrum antibiotic therapy and acute transplant rejection necessitating the exhibition of repeated courses of high dose corticosteroids. Our patient had none of these factors and was never on long-term corticosteroids for his asthma.
Aspergillus species occur as a commensal in as many as 10% of random sputum samples and in such instances, no host response occurs. All immunological tests would be negative (Turner-Warwick, 1979) . The weak positive skin-prick response to Aspergillus makes it unlikely that Aspergillus is responsible for his asthma as it has been shown that weals of 3 mm or greater are more likely to correlate with positive bronchial provocation testing to that allergen than smaller weals (Bryant, Burns and Lazarus, 1975) . The absence of both blood eosinophilia and transient radiographic shadows rules out bronchopulmonary aspergillosis. This patient's chest radiograph showed bilateral contracted upper lobes very suggestive of pulmonary tuberculosis for which he received treatment, but the same could be the chronic consequence of repeated Aspergillus infection as his sputum cultures were positive for Aspergillus. The negative Mantoux reaction could result from depressed delayed hypersensitivity. Aspergillosis accounts for the presence of precipitins in his blood to Aspergillus.
A primary pulmonary or gastrointestinal focus with subsequent local or haematogenous spread is the most frequent route of dissemination for the organism (Young el al., 1970). Our patient probably had a pulmonary source with metastatic localization in the epidural space. Even in the presence of meningitis smear and culture for Aspergillus in cerebrospinal fluid is rarely positive (Young et al., 1970) . The most reliable method of diagnosis remains biopsy with histological examination and culture. Unfortunately, the culture was negative perhaps because of pretreatment of the specimen with sodium hydroxide solution before culture for mycobacteria.
Amphotericin B has not offered effective chemotherapy for systemic or central nervous system aspergillosis (Young et al., 1970; Bennett, 1974; Utiz, 1974) . Recently, an oral antifungal agent, ketoconazole, was found to be efficacious in systemic fungal infections in animal models. The initial clinical evaluation in man was also promising with no toxicity noted (Borelli et al., 1979) . At the recommended dosage of 200 mg daily, the present patient was given a total of 56 days therapy. It is difficult to evaluate the value of the therapy. The paraplegia remained static probably secondary to vascular thrombosis (Young et al., 1970 ). The fourth thoracic vertebra level is usually the anatomical watershed zone for the spinal cord's blood supply, and therefore an easily compromised situation. 
